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v-T-a^^. m^m 1 le^cD:/^-!' >y ho 

Mien— ^Dr-^-rv-fii^oi^T, tijiBiH?ij (Ac' ) a BijiSsa^ij ( B ' ) il<oH^c/^fe 

E^iJjb^'^ft L^t/^«-gr(e«> MIBBH^J (A c ' ) (Dmmm^X tL. ® 6<j ^ ^ ffi *5 

ttsMiasE^j (A) i;*ifi2BE9tj (B) icm^ tircmm(Di^mm.^ Y t hfc t ^ ic. cx- 

Y)/X*^-l. 0 0- 1. 0 0 CDISHJ;:© t> s ■^^-i'-=?-*{c:loV^TtulBBE3?'J ( A c ' 

) tMieffi^'j (B* ) t<Dmicin-&mmf:>^w&-r^m^icii. x*5cttf Y^Ms2®iit> <t 
®/rffi@s?ij«igafji^ Y ' i:Lfci:*}c. {X- (Y-Y' ) } yxt)^-i. oo~ 

1. 0 0 cDSEHt<lfeS> WaRJR 1 *^Ji2Jo_|BiScO:/'^-r <y ho 

[If aI<:« 4 ] 

Mfem^©-:^^^' v-tc*3V^T. MIH*tM LiS^iJ (D-Dc* ) if 2 - \ OOOJi^^V 

V — -b ho 
im^m 7 ] 

Bt@fi«:i:3^^«rti^§iste*^ e:t^>'. Tifs^y. X h u h T e . *t(* 
5 Uci|_6_{i:|Btcoy9-i' y ho 

^ s M ^ * to ® 6^ 1^ ^ B3 ^ ti ti -r s 7^ T' o r . 

(b) m^m 1 ~ 7 cD^.^■rn:5^-3S^^fB«^D:/^-r v--b >y h^mM-r ^T.m. ^xxs 

(c) MiBi»SJ^^©#ftT{c;fi3V^T. MIB:/^ y h (c J; ^^^^titiSiS^tf 5 
[f«5Rl« 9 ] 

^mmmRji^ttmwem^n^. it s fi:iBt!oo:77ao 
immm 1 0 ] 

^S^tg>&Wr^:i}?'J ^ ^-■tf^'s^fflSnS, If sRJg 8 ^fctj: 9 tcgH«cg>7j j^o 
CWjR^ 1 1 ] 

K_ia«o;^?*o 

12] 

[fisR^ 1 3 ] 

( b ) m^Rm i~7tDi^-rti^^-]atcgBi4o:/^^-7--b-yh-gfeoT. MiB^a^^-r 
nmis^m^] (a) . (b) ^rc{j:iB^j (o K^t^n^i^^^cWL^^sntzf'y-C'^- 

(c) MiB^^Mi|s^g)#&T^cfev^T. hubB:^^^ v--b -y h {c j; ^^^tiifiSfS^fTo 
XS 
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immm 14] 

[ft 1 5 ] 

^XV'y^ii@^j?y>'^^g;b^ MutS. MSH2feL<^j:MSH6. mrclicn^cp 
CISsRjg 1 6 ] 

ima^m 1 7] 

CW^^ 1 8 3 

im^m 1 9 ] 
im^m 2 0 ] 

( b ) If ^31 1 ~ 7 f ti - :a Id gc -7° ^ ^ -7 - -b -y h -g- o T . ^ ^ ^ /c (j; A 

mx\c^.^^iiLt^. mm (a) . m3\ (b) feL<aiB^ij (o tc#^n^;6v ^fcaiE 
^ij (A) ^BE^ij (B) h(Dm%.i. < itmn (a) ^ih^u (o i^com\cmm.^ri^ 

CWsR^ 2 1 ] 

Xig (b) tcfev>r. Atc^^gPfe^^MiaBEjHj (A) fcausHBB^iJ (B) h 

[If 2 2 ] 

2 0 S fca 2 1 ^C|B«g)77?^o 
[W*]S 2 3 ] 

m^^mmMnii^m r n a i»a?<^ 2 o ;>)>a 2 2 ^v>-rti;^>-jg{C8B«c^^?^o 

[ff^«2 4] 
[if 2 5 ] 

mmmm^^-t v ^ ■^--tr'/b^i^a^n^. if 2 ot)^^ 2 4 ^v^-rn:^^— JKtcaH 

[ft 5}<^ 2 6] 

immmz 7] 

[ft 2 8 ] 
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^v--b'y Vtc j::5l^Mti<gHj5£:^tT3Xig 10 
Cif aR^ 2 9 ] 

[If SR^ 3 0 ] 

^7>V'y^^^^>^^^H;b^ MutS. MSH2feL<^j:MSH6. ^fc{j:c:ng><D 
2 aj^±g>yg^!fa-gfe^. »^J» 2 8 ^ fctj: 2 9 tCggte077?^o 
[^*^ 3 1 ] 

^'J (Ac* ) ^itPfa-g 1 ]-:^±OSX-7-y9^;g:^C:S> j: ^ ic^ft^nfefetp, tfcti:. Bufg^ 20 
^ fca^#fetc J: o tfifBIB^iJ (Be) j^tuHBlH^iJ (B' ) h o^f^-T: \ ]:X^n ^ 

[if 3 2 ] 

%ZL<jy-f'y>C^~if-^ HulB^SO^ffi^ fca^#fetc j: oT. MiEia^iJ (C) haaiBlB 
(Cc* ) jicD^T- 1 J^±g>^X vy^^^C^S J: 3 tc^tf-gnfefetp-e^^, If^g 2 
8 g) 3 0 — :a{cfEgtt0 7j 

[ff 3 3 ] 

MlB^'^-r v--b -y If 2 gBig<Q:/^-r v--t: -y h -eSo mHcpyv-Y-^ 

vyf-^^C^j:^ tc^ti-^nfc feOT'fe^v la^g 2 8 ;b^6 3 0 OV^-fn^^-^^cgBSt 
[ffsR^ 3 4 ] 

[If d<3l 3 5 ] 

^tcgB%g)7jao 

[If JR^S 3 6] 40 

^^j^iiiBSfS^b^p^g^fbM^^aT-efTt^n-s^ if 2 8 5 3 5 gpi^-rn^^-ja 

t^gB^g>7jao 
[if^^3 7] 

(a) S X V -y ^15^ >/^^g. j3j:t5 

( b ) aMtc#^gPfe^-^t?^W1^^BB^iJ^titiL 3 i.|f ^Jg 1 7 cDl^■rn;b^-Jatc 
5XVyf^^^U^j:a^i:^gt^nfcfegDT-j5^. 7°'7^v--b-y h 50 
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immm 3 8 3 

7 Kmm(D=^y ho 
CISaRjK 3 9] 

S X-V -y ^/^'^^gy . MutS. MSH2feL<{j:MSH6. ^Tcltzn^tD 

im^m 4 0 ] 

(Ac' ) ^cDH-e 1 J-:<±g)gX'7'y»^^i:^ J: 5 tc^tf^nfefeg). gfetj:. M8S 10 

fc^j:^#fe^c J: o MIBBH^J (Be) tmmmm (B' ) @ P^g ^- 1 i:^ ± 

\cmm<j:>^"j h o 

[ttsR^ 4 1 ] 

(Cc* ) ^g3r^Tij-:^±g> = xvy^^^i;;g.j:a tc^tf-^nfcfeoTfe^. m^-j^ 

3 7 5 3 9 cDv^■rn:6^ — :^tcgBic0 4^ -y h o 
[f»*^4 2] 

m.^mun^ (D^mw.n^ felt ^ (pmmwwc y V X h fc h ^ \z . tfftB^^g># 20 

^ i; 3 tcgggtgn/c Wsl<Ja 3 7 5 3 9 g) i.^-rnA> — :^tc|B<gg3^ -y h 

o 

im^m 4 3 ] 

J^tcgBticg>4^ -y ho 
[fi«^4 4] 

(a) i^miiSf^^fflact-^xg. 

( b ) M^ic^.^^^^^tsimm^m.'s^n^mm l 5 ^ 1 g. 7 ov>^rt^^^-3a^c so 

gBI|g>-/^^ -y h^mijc-r^Xg. 

MIBM^BB^iJ^ fe{j:^g>ffiMiH^iJ j:: OP^T- 1 J[^± ^ x v -y ^ C ^ J: 3 tcKa+^tiT 

(d) ^xv-y ^^-gr j?^^/^^gfeci:t>'tu[tBM^»f>tC#feT}cjsv>T. MIB^^^Mi|s^^ 
mm 1 1 ^ mtE-f ^ ^ ^ - y h J; ^^^tjifeSfS^tT ^ 

CW*^4 5 ] 









CW*« 4 6 ] 

^X-7-j^m^^Z/^^^m.ti\ MutS. MSH2fcL<«MSH6^ 


2 m&.±<DU'^^x^?>. m^m 4 4 sfcfi 4 5 icmm(D:^mo 






un^m A 1 ] 

iIS^tl^*-r ^ U p< ^-•tr'*':iSffl$n§. I*:*JB4 4 4 6 cdi> 


i4CD:^So 






[ft 4 8 ] 








7 Ot/^ 





Jltc§BictD;^feo 50 
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im^:^4 9] 

im^m 5 0 ] 

C^*:«5 1 ] 

im^m 5 2 3 

2 mU±.<Dm^^X'^^. ff^JS 5 0 ^fctj: 5 1 tClHISO^^'y ho 

[If 5 3] 20 



[0 0 0 1 ] 

2^1tl^tHIS«> 5fetcmM*nfcB*HlC*3tt§#l^tHMT-feS#IIR2 0 0 3- 4 3 1 0 
03^ (ta^B : 2003^1 2^250) ^ ^Tl^m 2004-3 1 39 1 0-^ (mM 
0:2004^10^283) {cao"< «^«(D±5S^#'5 fe©'Z?^So cn6«^(D# 30 

[ 0 0 0 2 ] 

[^«K^I5] 
[0 0 0 3 ] 

[0 0 0 4] 

^'ont^n^. © J; ^ fe® LTti, x. «\ .1? U ^ ^ - -tz" M 11 

s^s^^ ( p c R s : 3RH#i¥ii 4 6 8 3 1 9 5 ^mmm mn±m. i ) . ^^tawi^^ 4 e 

8 3 202^^aa» (#fF:SS:SK 2 ) :fe J;tf^a#fF^ 4800 1 59#H^aH» (^tfFl^ilK 
3) ) . $6tca. P C R S fcji^fe^ P C R ?4 (RT-PC 

R S ; Trends In Biotechnology 10, ppl46-152, 1992 (^^#1^:^:1^ 1 ) ) S § o 
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[0 0 0 5] 

* gic^^i^misdi-iaiio 3 2 0 3 0 8 ^B^aa» (#fF3^fiii:4) \c\,t. V :^'--^m 

[0 0 0 6] 10 

o 

[ 0 0 0 7 ] 

a r^y^mh trfi. -^j^tf . 7-1 1 4 7 1 s ^^.^^e (#ff3S:ii« 5) fciEKo^e 

(S D A ; strand displacement amplification) gji^tS (3 S R ; sel 

f-sustainedsequence replication) B*H1vft^ll 2 6 5 0 1 5 9 #^^ 20 

6 ) lE^® ^^SH^JlMifi (N A S B A ; nucleic acid sequence based amplificat 
ion) Wi^ T M A (transcription-mediated amplification) j*^ B*H#ltlg2 7 10 1 

5 9 (#^3tjSK 7 ) \zum.<DQ^~'^\y'/v ^mmv^^ 5824517 

^0^SNB» mVf^m 8 ) . HI^^F^B 9 9 / 0 9 2 1 1 ^^%yy U >y h 9 ) S 

fc«ai^i.^P?a^ 9 5 / 2 5 1 8 O^^^y^W^V h (ittl^Xm 1 0) ICieigOa^J? CDfife^ s 

DAS. Hl^ii-iam 00/28082 ^^'?>:7 u-y h (#f¥:6:iti< 1 1 ) iziiMcD^ :yfm 

(Loop-Mediated Isothermal Amplification) , m^'i^M^ 0 2 / 1 6 6 3 9^^^yy 
ly y h (Wl^:S:S^ 1 2) IdB^C) I C ANfife (Isothermal and Chimeric primer-init 
iated Amplification of Nucleic acids) mt^m^f^n^a Htl ^ ComU^MMif^^ 

[0 0 0 8] 

S D A S . « I? W D N A i|is ^ n S ?S T , D N A ^1"° U ^ ^ — -if i: M PS X 

V ymn^'T^io aiiiDv ymm<Dmmm^ti^^imm^ (s) icm^^ntcf^^y^^^^ 

KA-'-g-^nS fc:i6. 01J^{f. ±i 11 »T>t ^ M 1®^* ff >t ft ^ lU (RFLP ; restrict 40 
ion enzyme fragment length polymorphism) ftfljf ^ L J: 5 "t" S ^ t ^ Wt.MWi 

[ 0 0 0 9 ] 

^m^%fm5 8 2 4 5 1 7 ^mmm i^tf^m. s) tciBic'DaifssDAaa. rna^ 

D N A:^^P>1isSc«n. 3' fflj D N A ^ ^ ^ ^ :/ ^ - ^ i: "T o ^ ® J; 

•5 ^ R N A i; D N A A^P.«^^ns^>« ^ T'v-r V-fi^-O-^^^b^fflii-efe . Sfc. R 

N A>&-g-tfyv^v-ti^tDixD®t/^^c^p^w^^i?^^^s^;-r§o $fc. mm'^m^Q 

Q / Q Q 2 \ \ ^)^yylyv V (!(tl^^®c9) lciH«Oa?fg: SDAjStt. 5' ^\^^^-^ 

^i^^'^^mmmm^'Jii'mt v. set. m^.<i::mm 9 5 / 2 5 i s o #^1:^:7 h ( so 
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[00 1 0 ] 

I CANSTti. R N A il D N A ?.«fi!c$ n, 3' *S^iiJ R N A T^- 25 § ^ ^ 5 

-r-T — , ^©r/v-r V — © 3 • *i^cD r n Agp^^-^^jifr s r n a s e h*'«<2> 

[001 1 ] 

v-:*)-«^SJ|itcT:n-iJ >^*LT#SSJ5&;b^jac D . <^ . ^ - O ^ ^ v - J: t) t ± 

si;!)^^iyii7!3^ s^^it-r comic. m^m^nrc^~(D~f^ ^■^~w&mm(Dmi&ic^ 

[00 1 2 ] 

[00 1 3 ] 

j; D^S;b^^m^n§a L L , c © J; 5 ^ 7° ^ v — {<: J: ;g, Jii|riSiS *5 v^ T « ^ ^ 
gtC'll^ 5? ^ F i: t/^-r V-Ci 3 ■ ? ^ b * 5^ F i: ffi M W 55; ii^ til 30 

[00 1 4 ] 

pcR-ssoa-e«. p c R s T-iii|ie^H±^cSWJii|>MiS!fe)t. ^^gpfi5&-g- 
f §;b^S*^5^m§ C i: j; D . S WttliSI^ o^MO Wt^^'ifiJ^ * n 5 o LA^L. 40 

[00 1 5 ] 

I CAN}S:^lSfflLfc^^^^tjt5?4T?fe§UCANST-fi. ^Stcm.7^P;tf=-F;&R 
NAgP^^{C^tyDNA-RNA-DNA4^p«5:7°9^V-:^3'5^V^e.n^o C(D^ :^^f'y 

-TV-COS' 7fei^©DNA«. ^•^l3b^?>cD#SS;JtS7b^je€*v^J; 5 tc{t:¥1g^if|i^nTV^?) 

o CtDj;'555:4^;><^7°'5'f'v — fej;CfRNase H -a" £? S JtS ?^ ±i ig S JCS ^ ff ^ 5 
. ^p^^T'-^'fv— i:^3yi;®iH?iJA^^^ti:x'-y^LTV^§ilB-t^®*^RNas eHlC=fc 

R N AgP^^© W»T 3(3^*2 C 0 ^ fffctC^fiicLfcT'^^ V-tO 3 ' S. #*SiS*^PJ^ 50 
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V-y^LTl/>*V^*-&. K>^^ti^WiEt ^m-^iCli. RNa s eHli:<J;?)RN Agp^ 

cD^W(i)^m^ i^-r. ^ V-cD 3 ' 5fe4S«fb¥f*fP$n/c* $ *5 fc46. DN 

^ o 

[0016] 10 

mt-^nxi^^o His^ig^o 1 /0 3 4 8 3 8 ^/^:yyuy h (mff^m 1 3 

) icmmiD^ y^riic ^ ^^m^m-^'it. mmcDM^ic^is ^mmmfwi-v^^ ^'y^jvm 

t Snrv^S A^. P C R - S S P t; IpI^IC. 3' 1 iSacO 5. X V -y »3 

[00 1 7 ] 
[00 1 8 ] 

nm\^^^n^mmun^icii.. gwtt-smRN Af£ttT-^<, -y^y ad n A^^^gfeLT so 

h^^o m R N A ® 7 ^ U';^-^ KiB^J«. A D N A £D 7 ^ U-:^^ KiB^iJ*^ 5. < o*^£D 

mMcom&^^-t iico^o^mmuu^mmtL. p c Ra-?-fflv^5>n^ j; a ^-/^ 
v-;&ffiv>s mRN A t'tfy L.DN Acomioti^mMt^fDm^rcisb. m^(Dmmi)^ 

5o m R N A ^#g6<Jti:tii|i-r S cfc ^ :&:/^-r V-Kff-^ L/-c^-&tCT' t , 

31#^ mR N A®iH5fJ{±yy AD N A®iH?iJC» — gPTS^fcidfC. y 7 A D N A /b^ f 
^mmmnic^\.^rit. m R N A*^P.f£ltT-«* < , ^VADN AA^P>^>i§lilMA^S^§o 
^(Dfcib, m R N A 0#S6^&±i*i3?)^T#-r\ SLT-^. ^ © m R N A ^iE6i ±i*i L , 

tsi^ff {c#^t--s m R N Aa^^fi-rsvtii^mtcHiii; snri/^^o ^^.tc 

[0019] 

[#l^3fcjK 1 ] ^mmt^W. 4 6 8 3 1 9 5 -^B^^* 

imm^m 2 ] *H#ffii 4683202 #b^^» 

[#f^3^ffi^ 3 ] ^mmt'^'m 4 8 0 0 1 5 9 ^mmm 
i^mscm 4 ] WL'mmvf^m'ikf^m 0 3 2 0 3 0 8 ^^Amm 

[#I^3i:itt 5 ] 7-1 14718 ^di^^^S 50 
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mn^m 6 3 m^m 2650159 
mvf^mi^ mt'^mz 71015 9^i.^$g 

immicm 8 ] i)^mmt^m 5824517 ^mmm 

Ionium 9 ] Hi^i.^P^^ 9 9 / 0 9 2 1 1 U-y h 

10]ai^l.^i^ll95/25 1 8 Qn?M/yuy h 

1 1 ] m^yj^mw. 00/28O82 ^/^y >' w>y h 

imt'^icm 1 2 ] Hi^i.^rwm 0 2 / 1 e e 3 9 ^;^yy^yy v 
imt'^^m 1 3] Hl^^w^o 1 / 0 3 4 8 3 s^^^v:?^-^ b 

[^^#ff3<:i^ 1 ] Trends in Biotechnology 10, ppl46-152, 1992 
[ 0 0 2 0 ] 

[ 0 0 2 1 ] 

[iis*«P^-r sfci6©#is] 

[ 0 0 2 2] 

iO'/'^-i' V — ;&^A,-r-^§ y^-r V — -b >y hT^oT. HuaS:/^ I' V — -b >y h $ S n § 

^-©•/^-r -7-*^ ^e^i^^BB^jiD 3 ' *«^a5:j^cDBa^j (a) tc^N-f :/u ^-r x-r sbe 

M (Ac' ) ^3' 5fe4SgP5^^^c■§•^■^?^ D > *^OHufe^W^KE^Jl=43V>TH9IBBB?^J (A) 

^^fe5' fflnc#fe-r §@a^j (B) ®ffiMiH?ij (Be) ^cM-i"/'; ^-rx-r^BB^j (b* ) ^ 

tuiaia^J (Ac' ) CD5' ffliJt<:^A.T-?S:;5 feOTS D . lu IS v V - -b >y h * n § ^ 
-iD:/^Yv-*^ MiaMWM^SB^'Jto^gMiB^iJ^D 3 ' *iSgP^^£OiH?iJ (c) tc^N-T:/'; so 
iS^-YX-rsga^j (cc' ) ^3' *4SSl5^^c#^-e^ D ^ *^o^is^^:/^-r :7u ^-rx-rs 2 
'^(Dmmmn^m-mi.K^ts^m'Lmn (d-dc' ) ^wibie^j (cc' ) <d5' ibijjc#a. 

t:-^§tO-7-$.:5:/^'f'V — -by hTfe-So 
[ 0 0 2 3 ] 

T. (a) mm^^m.mm^^tsmm.^m.^mm.^^:Ln. (b) ;*:fS0^fc j: « r/^^v- 
'b -y h ^^^.-r j3J:t>" (c) MIB»3y^^cD^¥ffiTtcj3V^T\ *fi IB ^ v - -b 

[^B^O?«(j«] 

[0 0 2 4 ] 40 

*|g0^tCJ;n«\ D N A ^fctt R N A^&^S t LT. ^ZS^ff TTjl^^ L TMM^It ^ 

[ IS * 1^ sffi -r s fc i6 CD « m © ^ ] 

[ 0 0 2 5 ] 
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[ 0 0 2 6 ] 
[ 0 0 2 7 ] 

%B^g)M#:WiiB3 10 

w^^iE?ij®3' *4igp^i-<DiH^j (A) tc/N-r ^vxt-^K^ij (ac* ) ^3' ^^s^gp 
SH^ij (B) ®taffiBE?ij (Be) tc^A-r ^^-x-r^ga^ij (b* ) ^tuiess^ij cac* ) ©s* 

. MIBSW1^^iB^J©ffiMiB?iJiD 3 ' ^fe 4^ co SH ?ij (C) m-i- 7" U ^-T Xt" § SE?iJ (C 
— «I±{C-g-t?Sf jgLBB^J CD-Dc' ) ^mmmm CCc* ) ©S* {|iJJC-g-A.T:Q:^ tC-e^^ 

20 

[ 0 0 2 8 ] 

■r §o 

[ 0 0 2 9 ] 

U ^"^XL^V^c i:;&«i*-rSo X h U > h * f8 0§ fc Jc 5 7" - i: 

^®ffiffiiB^;0-msI©lil!»PSfiT m (°C) cfct>VN^ :f U ^V-ff-^> 3 

^ iffClS#LT9^^f S <1 i:3b^T#, 0t|^{f. J. Sambrook. E. F. Frlsch. T. Ha 30 
niatls: Molecular Cloning 2nd edition. Cold Spring Harbor Laboratory (1 

f^l^iL P r i m e r 3 (Whitehead Institute for Biomedical Research^t^) ^ 

y^u x-r ^ -/^-r i<Dmff3mmicmmffii^j:mm'p^^(D±^mrci,t-'m<D 

[0 0 3 0] 

^^Kcf'^igMi^^iH^ij^^^ L, tcDm^mmMn(D 3 ' Mm^^T^comm (a) . *3it/ 
sa^'j (A) ct D 5 ' {|ij{c#^tt-ssE?ij (B) ^^s-r§o ^-®x^^v-ti, sH^ij (ac 
' ) %#^T'^D^ *c,jc^cD5' fflyiciE^j (B' ) >&#A.-e^So BH?aj (Ac' ) it. m 
n (A) fc/>-rxu ^'vx-r ^ t oT-fe D . ih^ij (b* ) a. bb^u (b) offiffiiH^u cbc) 
ic/\^7~'u ^"-f x-fi) tcD-efeSo ciciT. n — o:/^ — li. MiaiH?'] (ac' ) iiM 
laSB^U (B* ) ©Ktc. SiStK^^-^;^ %^/^/^ffiiH?|J^#^-e^>T €> J; cioj;^:* 
:/v-r v-;&^^^Mtc7^-'J i;. X^-T v-ff'cDBB^iJ (Ac' ) "ti^m^^^m. 

E?iJ®iH?iJ (A) fii^NYXy ^'"-f'XLfct^t^i;^^ (H 1 (a)) . C © T^" X ^ V - # 
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[ 0 0 3 1 ] 

±mcDi'¥mmf¥icisi^x . mm cr ) ti^mm (bc) t^N-r:/!; ^'vx-r^si^a, ^ 

^^h-ti^X^^o 
[ 0 0 3 2 ] 

< isj^m^^fcT--'; >y-r^fc46ic{±. -&B5t$nfc^a^iiicD 5 • 5ss^ic*3it?.xxi> 

o ^cofc46ic«. Bs^'j (Ac' ) <Dis.^^xhmmw,mu3\^^ciis{'!t^mu^n (a) iiiti 
isiB^u (B) Mim^ntcmmcoi^mmY h(om. (x-y) cd. x\cn-r^m^ (x-y) 

/X3b^Sgi:^§o fcfcL. ^ik^^±tc43i>Tia?iJ (A) <t D t> 5 ' ffiBc^fef^.^ 7° 

•r^^-fe. s&*o^v^i2?ij (B' ) iiiH^ij (Bc) t(D^^^ y V ii'-c'if-^y 3 yizit. mm 

BB^iJ (B* ) tUSIEBB^J (Be) tcoKcDSgSH (X + Y) i}mmi:f3:^o -mic^ :/9-rv 30 
ft^>b^«V^fil^tC^fc-3T/i|?gif § ^1 il {iBHT-fe-So !J!^T. iH^iJ (B* ) tt^m^ (Bc 

) < ^'-^ x-r ^tzi^icii. ^^^(Dm'Di^Mmit'prsv^i^ o t>^n^ 

tmx^n^o SE?ij (B' ) t^um (Be) ic/N-f:/'; ^vxL-r^SJi^®±^DM 

ieiB^ij (A) o:>m^^-^mt'r^rc^\^it. my^] (b' ) hmn (bc) i;®HtoJssi{« 

[ 0 0 3 3 ] 

v-%#i^-r§ia5ij (Ac' ) i:BB^ij (B' ) comKir^mmis^^^x^r^^^m^K^x,^ 

X. (X - Y ) /XiJ^- 1 . 0 0 ^(fSL<«0. 00 J.;(±, $ 5> 0 S L < (4 0 . 40 

05J.;^±. $P>tC^tF$b<liO. 10t(±t^0^Sfc:. 1. OOi^^T. »$L<f4 0. 
75i-:^T. Se.tc»*L<«0. 50J-;(T. *S{i:^SL<{iO. 25i-;(Ti:^§J;a{<: 
^W-^nSo ^e-lC. (X + Y) i!f*L<{4 1 5 1J(±. *e.tC$fSL<fi20 J-X±> 
^?5tc$fSL<a3 0J-X±i:*n> Sfc, ^ffSL<{i5 0t(Tx $5>lci!fSL<tt4 8J^ 
T. ^ P> L < {4 4 2 J.;<Ti: ^n§o 

[ 0 0 3 4 ] 

sfc, •:r=y ^'^~:^mm.t^mm (ac* ) iise^j (b' ) <Dm\civ^mm immmt\ 

X- (Y-Y* ) } /X*'S-l. 00i-;(±. ^!f^L<«0. 00JW±. ^P.{C$fSL<tt 

0 . 0 5 J-X±> * iCiif * L < » 0 . 10 ti± i: :^ D . S fc, 1 . 0 0 J.;^"F. L < « 50 
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0. 7 5 J-;^T, * e.lC$f S L < (± 0 . 5 0 J-XT. ^ e.lc$f S L < 0 . 25UTi:^S<fc 

o fcsiff snso (x + Y + Y* ) i!fSL<«i 5 * e. tc^s L < « 

2oij(±. $e.(c$f$L<{i30J-:i±i$n. ^fc. «=SL<}iioo J;^T^ s e> ^c$f * 

L<«7 5JXT. ^ e>{c»S L < « 5 0 fe(Ti:«n?.o 
[0 0 3 5 ] 

§o sulE^-^D-/^-f' v-;&«fi!ct-§SS?IJ (Ac' ) hUn (B* ) 

L<ti 5-507^ L':^^ i: t)ilf S b<l±7-30^e7 1^:^-^- KT'feSo 10 
Sfc. ig^StcjS DT. BB^J (Ac" ) illB^J (B' ) OKlC. SJCSfCi^S^-^^ ^ V^/^^£@B 

[0 0 3 6] 

CD 3* *4^gB^^©SE5ij (c) ^c^^-r■?'u ^"-rx-rsia^ij (Cc' ) ^3* ^tsi^ep^^t^^-r- 

A^offiStCMi'^'J iJ^'VXI-^ 2 ocD^^@a?(J*|iI-iI±tc-g-tyj;fjSLiH?iJ (d-Dc 
' ) ^MtHBH^J (Cc* ) <D5' M^^:-&^T'^§ fe©-e$«.o d O J; 5 <D "/^ v- 

iStcpi^^n^ fecDTti^fev^o v-%^^t-§gH?'j (Cc' ) ^Dfi$f±. iffs 20 

L<t*5~5 0p?^l^^^K, J;DiffSL<ttlO~3 07^P4-^KTfe§o ^fc. m 
IBJ/fjgbBB^J (D-Dc' ) OfiS $f ^ L<li2~l 0005?^ J; ») » $ L < 

« 2 ~ 1 0 0 ? ^> K, S 5.tcWS L<{i4~60?^ Ix:^^ F\ ^ ^.tC^ff* b < 

6 ~ 4 0 5? u :t ^ K -r- D . ?jf jM L @H?y i*i gf5 § :/ y -tr- 3 J; o 

TJ^^$ n§^»M ^ U-^t^ Kilti, »$b<li2~500bp. J;D»SL<«2 
~50bp. *?>tCjifSL<«2~30bp. ?6tC$f$L<{i3~20bpTSSo *ff 
jgLK^J (D-Dc* ) ©7 ^ 1^:^-^ KBB^J{iv^A^*^gB5tJT^S^T?> J; < . iRFtcllSSnS 

t © * jb^ $f s L < ^^1s«]1^m^B^J^^^^^ -7 >; XL^v^iB^ij ^ n§o 

^^StCJ^^UT. K^iJ (Cc' ) tJfTjgbSB^iJ (D-Dc' ) OP^tc. KiCS # ^ ^ V^/Vffi 

BE^U^ISALTfecfel^. 30 
[ 0 0 3 7 ] 

sf'Fffl^i^^. H3 (ia3a^oj;t>'H3b) ^m^^xumt . ^$3. lasT-ti. mm-^ 
MB&it-r ?>fci6> ^N-r:/'; ^^-rx-r?. 2 ocDiB^j^ffistcffiMW^iE^iji: LTt^^s c 

^tc^A^yu ^VXL. M:/^-!' v-cD#ftSJC;?)>ie*§ (0 3(3)) o i^v^-e. 

>'xsi±©S2^J (A) }ciTfc>s:^-©:/5-r v-*^/^-r :/>; ^-rxL (0 3(b)) . 

(-) ±.<DW3\ (C) lcBz:«:f V-*^V^^:/^J ^^XL (H3(c)) . K^'v-T 40 
v-offfiSJSA'^Sa^, ffSSI ( + ) i^^'&^^ns (E!3(d)) » ^RScLfc#fiSI ( + ) 
©3' *4ii:#«si (-) ©5' *^Bg•^'^i:X7^A-;^-X«JiA"!ff^J5!c^n (H3(e)) , 
jS«M03' 7^4S-efe§#Sm ( + ) o;V-:^5fciS7b^?.#SSJS*^eei S t IBI^tc. MIS 
#SSI (-) *^SJ«^t-r§ (@3(f)) o a cDMia^ftKfSlc J: . ( 

+ ) 03' {iijtcga^j (A) *3j:WiH?iJ (Be) ^/rbT#fiSi (-) ^''S^Lfc-xz tf >§y 

^comn (A) 43<fct;SE?iJ (Be) tc^ — OX^-r V-;i)VN^ y'-ij 
^^-rXL (0 3(g)) . ^■0#S5rStC J; 0#Sm (-) A^^fig-r^ (0 3 (h):fe j;t;(i) 

) o sfc. tfffB-N7 3 ' ^i^icw^'r^mMLMmicj:^rmmm(D 

3' ^SiTb^^^^n (03(h)) . ^C;b^P,cD#fiSJSfC<t D (0 3 (i)) . ]^4StJJf)IL 
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(-) t^^mz^ts-i^mmmt'^^^-r^ (03 (j)) « ^(D-i^mmmr-it. "tos 

ib (laaCk)) . |nl«©#SSf6/b^'^ 0 ig^n. 1 0iD#«SJ5SSfc D 2 

j^J jb^S^i:^ n^fc46 (03 (n)) , ^ C *^ P. ©#SSjCSti: J: t> . iffliS X 7" A - ;V- >^ 

:/^^-7-{CEfe5S-r §BH5ij^/rLT#«ii ( + ) twmm (-) i:*^ 

StC-a-t?-*^^K*^^^f (BI3(o)) o ^ ©-*«^^(C*3l^T 3" *S^tC$3 
a^~^-®7'^-r' v-fcijfe-r §SH?ij5b^#ftm ( + ) twmm (-) i:^DH}c-g-$nTi^§ 
[ 0 0 3 8] 

S fc « ^ ©ffi^iSH^iJ ^N-r :/ U :5^-r X-r ^ t> CD T o T s 416^1^^iH?iJ S fc « ^ cDffiffi 
C 0 0 3 9 ] 

[0 0 4 0] 

[ 0 0 4 1 ] 

?.SE?iJ:6^ ^ i. *^ cnP>©'>^^-f-7— i:M-&L:fei^^»3 tcfev^T. gp 53" 6^ M ^fe § 
Miilctc-'Ni' y 'J ^"-r X-r § t © L T t J; |gH r/'^ v - cDlMfi « . »^L<«2 
~1005?^U:t5=-F\ J;D^!fSb<tt5~507^U;t-9=-K. $6.(C^!f$L<fi7-3 
0?^U:t^Ki:*ti§o 

[ 0 0 4 2 ] 40 
v-rv-ti. Y V-43 J; D"^-® 3 ' *4S(D T m<fe *>{g</^ T 

m>&*-r § © ^-t d i: L v^o m = CO -r -7 — ©tii|iss;i5^'x©isjboa 
a. ^-®:/^-r ^-:fe<t r>'^— ©T'^-i' v-cD^-n^'ncD^An« J; t)fciJ^^v^73*^^!fS 

[0 0 4 3 ] 

^HcO-T'^-rv-tLrtt. H^i^lS^O 2/2 4 9 0 2^/-?>:7U-y h{C|B«ccDj;5 
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[ 0 0 4 4 ] 

*^0^{cJ:S7°'5-Yx'--tr>y h ic^ ^ ti ^ y ^ - i± . -x'^^^v-p? ^' U ;t 5^ K *5 J; 
/ S fc U b * ^ F {C <t 0 ^)?5c S n ^ o 2^fi *3 1.^ T . r U 4< 5< ^ U 5^ F J ( 

mic TNj d i: V ^ u:t^ >m^^^^^. m^is. ATP 

. UTP. CTP. G T P *l*^fe§o ^ ^"5? ^ Kti:{icine.<D®|»#:*'t# 

- ^ ^ - U U ;t 5^ K ) # S S o 

[ 0 0 4 5 ] 

[ 0 0 4 6 ] 

*5tB^tcJ;?>-/^-fx'--t-y Ftc-g-Sn§:/^-i'v-t^, :tU:i'?i'V^f-F'D-a-fl5tic 

FjS^IC J: t) ^^T-^ So MfH7''5-l' v-«, Mx.«\ AB Itt (Applie 
d Biosystem Inc.) cD D N A y -fe ■it ^f— 3 9 4 M * ffl V^ T * X T ^ F til J; 20 

[ 0 0 4 7 ] 

DNASfc{±RNAcDif-^e>-efeJ:V^o DNAtCti. cDNA. y 7 A D N A J; O-'^fiic 
DNAOV^-fnfcA'i-S-^n^oRNAtl*, ^RNA.mRNA, rRNA, siRNA 
. h n R N A43<}:0*-a-fieR N AQl/^-rnfejb^^Sn^o CinfeCD^^ti, iBF!JA.tf. JfllflS^ 

[ 0 0 4 8 ] 

S § o 

[0 0 4 9 ] 

yVADNA^P CR-7^y;^>'FO=fc3 ^~^m^M. ^RNAfeL<(imRNA*^?> 
j^lg^KjST'iaS^nfc c D N A Oci; -5 -Tn ^sgffl wf^T' § o ±BE:n 

^ttie (denaturing) o T — *^ i: f S 21 ii J: D . J: 0 « 40 

[ 0 0 5 0 ] 

±Be<ojS*^^SjESfcfflv^ r n a tvrc c dn A-^^m^^m-r ^ 

RTase) . ^•i'XMB>i'-l';bX2 3J*K^»^ (RAV-2 RTase).^a- 

-^x^^skm^y-f ^]y^AMm^^mm (mmlv Riase)^, (Dmrncom^ 

Tfe^s Mxtf-y- — ■x'XS«BMS*DNAj}^U^^--tr (T t hDNA4^iJ^^ — -tf^) 
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^ U ^ ^--tf (B s t DN A;J?U ^9--lf) , *3<fct>"B. c a ^ 3fe D N A U pi 9 - -t? 

( B c a D N A U ;^ ^ — -tf ) . M B c a B E S T D N A 4"° U ;^ ^ — -if . B c a 
( e X o -) D N A U ^--tf'^A^^lf e. n^o ^Ux. a\ Be a D N A U ;^ 5- - -ti!' 

its ^jn^K^-^^z/^ ^-^^i^nt^-r, -mu^i^T-^mMRN ACD-'Ammm^^mm 
L^jb^e* c D N A^-a-^-r s c ttt^aimx'^^. 

[ 0 0 5 1 } 
[0 0 5 2 ] 

^^^tiiHStSlcffll^^n^d^'J ^^--HJi, SIMm (strand displacement) r£'l4 (il 

S#:®v^'rn't'So T J; <1 coj; ^ U ^ ^--tf bra. D N A U ^ 9 — -tf *^ 

• X -r T n -y- — ^ :7 I' (Bacillus stearothermophi lus^ l^AT Tb. s tj 
i: V> 5 ) X • K •r■:^ >y ^' X (Bacillus caldotenax, JiiTTB. caj i: 

d) ^O^ff^'l4/^9^;l/XJB*fflMi*D N A:3< U p< 5 • 3 * x ^ V 5? ^ T - -if 

Lfc^Sf*. (E. coll)i5feDNA3K'J^^--tfI©^'l/y->-7 

^i'";^ h^*"«¥if ?>n^o 1^m±i'tiiSJtSlc*3V->T^ffl-r § D N A^I^U ^ v--tf LTti 
. ^P>(C, Vent DNA^i^ ^ — -tf ^ Vent (Exo-) DNA;}^ U — -tf. DeepVent DNAd^ 
'J ^--If^ DeepVent (Exo-) DNA:!j< U ^ ^ - -If . O 2 9 :7 r - D N A U ^ - -If 
. M S - 2 T — v>' D N A 4-° ^ V — Z-Taq DNA4-° U 7 - -tf . Pf u DNA4-° U ^ 5 — 
-ifs Pfu turbo DNAd^ U ^ ^ — KOD DNA.-}? U p{ -7 — -if , 9° Nm DNA::}^ U ^ 5- — -tf\ T 
herminater Mkt^ V ^ — ^^ff'^if ^ tl ^ o 30 
[ 0 0 5 3 ] 

BcaBEST DNA:i^U?<9 — -ffs Bca (exo-) DNA^Up^^ — -tf^ 
C tlCJi^K). ^RNA«>L<t±mRNA;/!3^5>cDjMl!5^SjSi: c DNA^gr^SJlcLfc 
DN A^i; p<^--lfHli£;^ 1 >«^--ffT=fT^3 C i;:ib^nIt|-:?^So DN 

A 4-°U ^ v--tf il. MM L VjS*l|te^»^* HO±M©jffi<g¥»^il ^ffl^f*-a-t5-1±TfflV^T 

[ 0 0 5 4 ] 

mv^^iy>>A, d N T P 5 >y hUXi^li^^ 40 

'^yr — . h ^ y T~. v ym-r h v L.^'^y y r — . v >mt} v l.^'^^ y 
T — m(Dmwsm^i^m-r ^ ^ tf^^r- ^ ^ . $e.tc. >^ ^i^^vx^vt-^sy ¥ (.dimethyl sui 

foxide)-^-<^-r (N.N.N-trimethylglycine) m(Dmj}W^. 81^^58^ 9 9 / 5 4 4 5 
[ 0 0 5 5 ] 

(DMi^&^rj:^ HlE?iJlc^ oTj*S$n:|.o R )S ?t ?S IC IS fif ?a g IS M »J }^ j&Q 
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mmmm^Rit^mm'picmm-r ^ t. mmr^-^m^mjii-r^ g c (Dm.-mrs.mmmm.^m. 
xm^^i^n^mmummmm^^rs^coRmmm^xff^mm.^i. ^^^-^v ^v-tf-i^a y 

^ ;l' X ;l/ ^ K ( D M S O ) . ^ z^. ;b A T 5 K L < « i'' 'J -b n — ;V . 
^rc^ic.n^(DiiM.<Dm.^^t>^ t-^ ti. j; iff $ l < tty ;^ h cdms 

o ) i s n -s o 

[ 0 0 5 6] 

[ 0 0 5 7 ] 20 
[ 0 0 5 8 ] 

X. 2^f§B^©$f $ Lv^|ISfifila^c j;n{i\ ©M^ititiSSJtSti. * fc 30 

[ 0 0 5 9 ] 

mU& (Tm) :fe#JtL. 7. h U X > iy-cD V^;V%K^-r <I ^''^^ L IM o 
T. C (DU&it. »^ L < ti. m2 0 °C~iKl 7 5 °C T t) > ^ 6 JC$f S L < « . ^ 3 5 °C 
— me 5°Ci:-r5o 
[ 0 0 6 0 ] 

[ 0 0 6 1 ] 
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yy-yym. i^T ^ y '^V ^i^yM.. IsoG, IsoC (Proc. Natl. Acad. Sci. USA 92 
, 6329-6333, 1995) ^ ^ If ?. n ^ o #5^M 5? U :t 5=" K ^ ^ IS 6^M^ © ±i *S « 

mmm cd n a 4^ u ^ ^--tf^ h) a^^s-t § prsgtt^Mgv^o m-^r. ^fga^tc 

n;5:V^:6^s # f9 * tS 6 . Y188L/E478Q^^§y H I V I jMK^^*. 

AMV3M^¥»^> D N A.t°'; pi ^--tr'O^ -i-ifK-s 9° N DNA V ^ - "il . Ho 
tTub DNA:^ U y< ^ — -tf #3b'^^ff jiT^D^ (Michael Sismour 1 et al., Biochemistry 
42, No. 28, 8598, 2003/^ H #fFll 6 6 1 7 1 0 6-^B^ffl«. Michael J. Lutz 
et al., Bioorganic & Medical Chemistry letters 8, 1149-1152, 1998#) 

[ 0 0 6 2 ] 

-y^rni^. nn^mmm^ic/^^ y V ^~-c x-^^ ^ n tK ^ >:) mmt ?> c t i.x'^ 

m^^^ ^ tt^mm^ tixi^^ (-< a7 n v h ^^-^ -7 ^ -S) o ±Bmmm}^ tmrn^ti 
~y t^^^^ y V ^'vx^-ft. mmmmncDt ^i^m^^^unh^^^y^) ^"v x^t^^s 

r^^o $?>lc. *ieB^tc J: M^ii1'lSjeic:fe'tt §±ii|'l»!j^A^I^#{ca 

V^fci6. iiipi©SfJM!|^^ LT If D U ^'^A^^CS ^ t ^^ijffl LT. ±g ^ ^ S 6^ 1^ 
tHf ^ c i: T ^ § o c ® cfc a ^T^a i: bT«, p U ^^:6':SJtS?t?g>4i© v ^' 

A tig-^-r § C fc j; U A© fifettigjb^^ C ^ C fc^^ijffl L 

m^o:>-^^'^^y<^ K^:^ym&iS^m^<W.'P^^iih^mm^^yo'Ati^^^o C(Dyjmx 

it. •^■^^iyy2^-f:tymmiCSti\^X&mifmfr?>^mi^^^m Cm^a. Erlochrome 
Black T. Hydroxy Naphthol Bluell) ^ R M ^io L T *5 < C i: i; D > SJS?§ 40 
?S(Dfe®^fb^ g^Tti^-r ^ i; J; D . igtl^JD^^^I^m-r § ^ <!; "Itg ^ ^ o ^ 
^.tc. Calcein^ H^fijffl-r <1 i: J; D . ti*gSJS # ^ cD ti^^ @ Ml? fe^-T ^ 

[ 0 0 6 3 ] 

n^'>^ < i: €. 1 miDy^^-r~f}K mmmi^^rcummm^tm-^'oim^niu^^/vx 
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[ 0 0 6 4 ] 

n-x. "f^xh^y. ■fe;va-x. :^ iy ^ ^ u - }£ (D^mm commit 

U X ^ P > . 3}^ 'J ( ;^ ^ ) 7 U U— h . 4^ 'J T ;V - ;V , \) r ^ V u - )\^ 

ig^Mttii? 4 - 5 0 1 9 5 9 ^^Am . m^-t±y^ ymmic j: ^ rmt^ 20 

jgna^ FSZ^F. vy^>v h e-X^ if 5>n§o 
[ 0 0 6 5 ] 

•/^^•^-■^rciimv.(Dmmm»^(Dm^itit'^mmic^j^mcDyjmic^-^x'a^ji o 
i}^x^^ mme^^^'^$rcit<tm&^ts:^-^(Di^-f!nic^^:^'^x&^xi,^i^. y^-fv 30 
-Sfc{i»K<DHffiffi<*'\0@^fL{i. ^J^«. -jlSWfi:'/5-r v-^:/a-:/^ ifC^j- 
^S^f 5)•P^i:^3V^T^»]©t>£Di&fflV^S (1 iil^S-e^, fij ^ . f ^ > i: T tl" i/' > L < 

mmcom^^^-^mt^mif ^n^o mi^micn^ m^i£. \£:t^yxmm.i.rcy^-c7~ 

mtLXli. m^lS. FITC. DIG. D N P^iTJ/NT'x^A^'^ff ?>n. C tl i: IS -6- 40 
L o LTti. JaF I T Cirif*, ta D I Glr[#:. D N P Ja ^ O Ja ^ i-f tl 

T-$>^ fca6. c n P. ©li^^^ts-yrti^tc^S L v^o e~:t^>. ^^:/■f■y, 'J;^">'K^ 

(#ia^5 9-9 3 0 9 9 ^l^$g. #lflBS5 9 - 1 4 8 7 9 8^^$B. ^XXl^mm 5 9 
- 2 0 4 2 0 O^^^IS^#M'^»c i:) (cJ:t). T'^-rv-tDS' « At" § ii i: 

[ 0 0 6 6 ] 
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^mmmwii. ^-.gtc^suT, :/^-rT-^ /classic -s*n?.ii)i2g|5{ucD^-&ffi^%-& 

t?fe©i:-rs c t3b\'7?#So <i <D J; 3 ^S-a-ffl#{±^ :/ v S fc {c-g-S n S M 10 

[ 0 0 6 7 ] 

nmr^^-xmm mmm^'^Q o 4 e s o 7#H^^«4oj;t>'^H#i^^6 057107 
m^T-icwmi^Ti'^m-^ n^m^^mmi^ (!ttr^2ooo-24546o ^i>ig) m<D. mm 

[ 0 0 6 8 ] 

c t ^^mx$>:§>o se>tc. tuiE±iii's^eT>i-«> RFLP®j;5{c, mmmmmm^ ^ ^ t 30 

^^nfcRNA«. RNA-T'o-:/, s 1 R N A ^ t L T "T § C ^ # § o 
[0 0 6 9] 

-^^K. :^5iB^tC J; §1^mtiil'S?ilC*3V^T 11^© d N T P ©ftt) D tC. If :t ^ ■'^ 

40 

[ 0 0 7 0 ] 

iz^tcib. ^<n:^-j ^ ■^^m.u^ t i^xmmmmcDmmm^^Ri=c;^SL]z^^ ^ ^ ti)^^ 

m^r^^. c©^St±. S*6^ic^i:^^f Kffii: LTieiSctfc s D Aa©J^ii(i:S-^-< 
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[ 0 0 7 1 ] 

^ -^mmt ^ R N AjK'J -^--K'tc J; §K¥*^ff t>n?. /£ 1 R 

[ 0 0 7 2 ] 10 

^B>ic. *5gB^Ji: J: ^T^'^-r -y b L A M P i* S /c t± S D A & *3 t * 

[ 0 0 7 3 ] 
[0 0 7 4 ] 

*nLTfe< C ^iJC j; D. D N A ^ -y >^±-e^?iiiifi^ff ^V^^S:*"! U Z ;1/ ^ i:» fg 
[0 0 7 5 ] 

IBSB^J (A) . MIHBH^iJ (B) S fcJiMISBH^J (C) ic # S n § J; 5 tc 7°^ ^ v - -fe -y h 
*^6<)1^^SB^Ji: L, K^StC^S 7 ^ U:t9^ K5^»*^Be?iJ (A) , BH^J (B) *fc«SB^J 

(c) \^^-^\\-h^o\z.m.%\-^rirz.-f'y-^-^-^vY^mm.-f^^m. ^^is (c) mih 40 

[0 0 7 6 ] 
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[0 0 7 7 ] 

^n^m^m (wild typeo iEm^Cnormal type) i: i^; * tl § c ) (Omm^mT 

^^vms] tit. mm^ic^if ?>^m(D^^iinc^^'r ^^m^tcif^ ^ vmm^ 

[ 0 0 7 8 ] 

^*3<J; tfji^R^l^^ti. *Se<]lca. cDNA. ^Vi^DNA. -g-JiicDNA^HcODNA. 
Sfc «mRNA. ^RNA, hnRNA, s iRNA, -a-fi!cRNA:&if®RNA-efe§o 

^ b 5^ F :j3 J; t>' 4- 'J ri' 5? u F . M t>' ^ F i^K. ^fVt^v /mm. ^^)^y 

[ 0 0 7 9 ] 

:*:fSB^®-OCD^SSS8«gtc j;n(i\ *^B^ t cfc ^ ^S^m^OXS (b) tC*3V^T. ^ 
MlC'^S 5? ^ F^»*^tCft2iH3«J (A) JC-g-Sn^ 5 tC^tf-?nfc:/^-r v--fe <y 30 

hti^mm-^n^o ^ommmmxit. mmmm^Kmmmmmmij'^^^nxi^^m'^Kit 
. mmm m&jt^ic is X (D-:/ ^-r-t^m^i ca) ict =--v :y ^tdb. mmm 
mti^m^n^o mmun^ic. m^^^^ic^\.^xmmmmmmtiimr^^mmm^^iii^^^ 
nTv^§^^^^^^. i^^titsSfStc^sv^-c^— ® ^/^-^ v-A^-ga^ij (a) icr--vy-^' 

L<rjed>-ri.o 5? ^ u^e-^^ Fsatt> » * l < tiMieBH^u ca) ©5' c 

y^-r v-tc-g-$n§gH?ij (Ac' ) mrnrnrn ca) (c+gffiw*BE??iji:-rs ^ i:*'*^* 

[ 0 0 8 0 ] 40 

fc-l^-S 7 ^7 FS»;^)^Bui2iE?iJ (C) -g- * n § J; 3 K S ti :/ ^ ^ v - -fe >y F 

mmmmRjtic^i^x'm-(D-:/^'{'^-t^m.m co >'^"-r^fci6. mmmm 

V- t#^n§BB?iJ (Cc' ) {±. MfSIH^iJ (C) icfflMW^^BH^iJ i: -r ^ il i: Tb's^ff ^ L 50 
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[0 0 8 1 ] 

icm^^ ^ ly:i-^ ¥n&*^mmWi^^\ (B) # S n ^ J: d Sit ^ tx fc !/ ^ -f "7 - -fe h 

mmmms.stsiz:^\,^r. n-cD^^-r (a) jct-- u LT#ssjs*^ff 

^t^nfcmtcKT'^^-^^-t^^nssH^ij cb' ) *M*sii±©sa?ij (bc) ic^-rt/u^ 

[ 0 0 8 2 ] 

mm»ic^\,^r. (b* ) ti^mm (bc) tc^N-f/u ^-rx-r^js^^^ m-m±icm 

-:/1S3g*ff^fi!c-r 5 C §0 L:?)^L. C cD X 7^ A - :;^«ig « W 

•r\ ^cD^x A^&J^figr ^BB^iJ (B' ) i:iB?iJ (Be) gp^^- ^ ® P^tcffiSWe^O^ 5? 

i&i^o cD^-a-fcti, iigu±OBH3nJ (A) i: v-cfiiDiB^J (Ac' ) cd/n-T U ^ 

-r-tf-i^a ycDT^^^Mfii:^*?. S2?iJ (A) cDgp^j"- ii * 5> V^ fc i6 . ^^cD^-tD 
:/^-r V-i^j'tT::!- 'J ^yT*:^ < ^§0 ^ fc i6 . 0 1 ^ $ n § jS^ L fc SjCS 
f C i: i: ^§0 30 

[ 0 0 8 3 ] 

^©m. $?>tc> U 5--tf BilSlS (PGR) if S iii|lSJS*=fT 5 

[ 0 0 8 4 ] 

fflV^?.tlS r-2^IH^^j i:t/^9ffll§a^ — *SIDNA. — :*:^RNA. *3 J; t>' D N A / 40 

:7T-S^Sfcti-/'^X5K:^H«^^^-T-iii|iS^nfcfe©^fflV^Tfe<i;i/^o 
[0 0 8 5 ] 

[0 0 8 6 ] 

D N A ® 2 *^tC*3V>TgP53^6^tc5t-a-T-#%V^ (5XV-y^) igS^ ^ U i: # t . 
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n5^>'/1<J'StCj;oTfT^t'nS«>cDTa&b, Mu t S^^^/^^K 9-504 
6 9 9 ^{[^m) > MutM^^/^^M (#1^2000-300 26 5 ^^#g) . G F P ( 
Green Fluorescence Prot ein) {C Ig-g- L fc M u t S > /-^ ^' K ( H ^ Ifl lg 9 9 / 0 6 

ii^m^-^ nn^^ (M. Cotoh et al., Genet. Anal.. 14. 47-50. 1997) o 

fttlTl^So 10 
[ 0 0 8 7 ] 

*5t0^lC^oV^T r^XV-y^J }L\t. T^~y (A) . i^'T-> (G) . h > (C 
) . ^i.XSi-^y (T) ( R N A £0±l-a-ti: ^ (U) ) 5. jStR-S n§ J^S^ 
*^'iE#^^»)^ ( A t T iD^iI*i#;bH±, * « G i: C cD«i?)t-^t)-t±) T" « ^ <l 2; 

[ 0 0 8 8 ] 

i:lc<t'3. ^(^mm^ (jE5t^) ^tS]±^ ^ c t'^T?* So *fg0^lc J: S^S^^tUt^T^ 20 

K%*-r ^Jt-a-tcti, ^— o-z^-r v-ic^^nsBB^j (ac' ) t l < fi^-® -/^-r v 

am-©:/^'!' v-tc-g-snSlE^J (B' ) tci;SXr A-;l/-^^Jg^Dff^^;b^ll$tf 5.n 
IS fctt«i^® ^X-7>y^%Wt-§C^;{cj;D ^^taffiS<)J5:^lllc>&-a-f^ -*SI«3g^« 

[ 0 0 8 9] 

^fiB^fcfflv^ e.n§ 5 x-7 >y 9=-^^^ i^Kfi, -^mmmicisif ^ 3.xv-y^;&K 

^Aai:LTt±. IV.P. DengfeJ.A. NickoloffOT^JS (Anal. Biochem.. 200. 81, 
1992) . K.L. Makamaye i: F. Eckste inO 7? ?i (Nucleic Adids Res., 14, 9679-9 
698, 1986) ^ i:*^SpP.nT43 0 . ^ > A^S^ AS i: b T . 

LfcAJ»M XLl-Red *t (Stratagenett) ^fflV^^T?^. #5g^■:^ h U -i^ T 
{h^WfC^a^^^g^-r :g,77ri (J. -J. Diaz et al.. BioTechnique, 11. 204-211. 

1991) ^H*^■^^t^TV>§<, in0j;9^5XV'y5=-|iS-&^>/^^5'Hi:LT«. MutM 
, M u t S *5i;t/^ne>cD^{«#:* i:\ ^ < CD O 5) n T t/^ § (Radman.M.et al..A 50 
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nnu. Rev. Genet. 20:523-538(1986) iRadaman.M.etal . .Sci.Amer. .August 1988 , pp40-46 ; Mo 
drich, P. , J. Biol. Chem. 264:6597-6600(1989) : Lahue.R.S. et al. .Science 245:160 

-164(1988) ;jiricny, J .et al , .Nucl .Acids Res . 16 : 7843-7853 (1988) ; Su , S . S . et al.,J 
.Biol .Chem. 263:6829-6835(1988) ; Lahue , R . S . et al . , Mut at . Res . 198 : 37-43 (1988) ;Dohet 
,C.et al . ,Mol .Gen. Gent .206: 181-184(1987) ; Jones, M.et al.,Gentics 115:605-610 
(1987): Salmonella typhimuriuacD M u t s (Lu. A. L. .Genetics 118:593-600(1988) 
;HaberL.T. et al ., J . Bacter iol . 1 70 : 197-202 (1988) : Pang , P . P . et al . , J . Bacter iol . 1 
63:1007-1015(1985)) i *5 i: D^'Pr iebe S.D.et al ., J . Bacter i lo . 170 : 190-1 96 (1988) ) 
o *^B^tfflV^ e)n^ 5 XV >y Uf.^ L<tiMutS.MutH. M 

u t L . ^fcti^SlcijfefS t>®i:$n. j;DiffSL<{iMutS, MutH. $fc{i 10 
M u t L i: $ nSo 
[0 0 9 0] 

y ^^^^^ >^^^n(D-:$im^m^(D^'^it. -^ing^^^f ^/^^stcct omm-^n^n 

[ 0 0 9 1 ] 

o iff S L S S B i: L T . x >- x U ^ T • n U . a i^" a 'i' . <i: tJ^ T 7 U :^ 

ffl*n?.5XV>y g^lg-a-^ >'^^^'Ki;LT(i. MutS, MutH. MutL. HexA 
. MSH1~6. RepS. RNaseA. 'i^^v'^I^-DNA^'Uni/:??"— -tr\ T4X> 
H ? ^ UT — -Ir'VIU -t:'^ i:;^^^lf iff S L < tiM u t S . M S H 2 L 30 

<{±MSH6. C tl?>«D 2 aJWiOig-a-ff^ t i;^$f*L<{±MutSi:^n 

o 

[ 0 0 9 2 ] 

m). A D P (T-rV 5 ' -^U>'^). A T P - y - S (T 7=V >- > 5 ' -0-(3- 
^:t^U>^))> A M P - P N P (r T^V S/ > 5 ' - [ /? , y - -l' $ F ] H 'J K) ^ if O 
-a-1^i:$n, feSiUi, ^ X-7 >y ^^^^ ^'^^^KtclS-a--?-^ ^ ? ^ 1^^^ F'D-o i: ^ 

mu-vm.fpmt^^m.^m^y^^^'- f-ts c t fc j; otf^ ^ ^ia^t^So 40 

[ 0 0 9 3 ] 
[ 0 0 9 4 1 

*?>fc. 2^^H^tc<J:^y^^v--b>y F^fflv^fc^^mlHS^S^c j;n{f ^ 

fctbicit. iK^MtzitmxiC'm^^^iiL^K mm (a) . mm (b) tL<tt@H^j (o ic^ 50 
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sn«3b^. sfciJiB^ij (A) tmm (b) l < figa^j ca) tmm (c) ttD^tcgB 

§7?st$.ot. ia) mmum^^mM-t^Jim. (b) ^^^H^tcj;^ >^v-i'v--tr>v h 
mmm^itL. x^^rcitmxicm^^iiLt>\ bb^'J (a) . is^ij cb) tL<ttBa^j (o 

IC^^tl^^t)^. ^Tzltmm (A) tSB^^iJ (B) OH t L < «iH?iJ (A) tiH?iJ (C) i: O 

icie«*n§ J; ^ ii:KH-*n/c7°^-r -y h ;&fflSc-r §XS, *5 t>' ( c ) Miei^^ 

[0 0 9 5 ] 
[0 0 9 6] 

T. iK^^fcunxic^^^itLti^mmm^i (a) tc^sn^=fc a icKft* tifc7°9^v- 
tcfi. i^s?iiiHs*f:;t43v>Til-'0:/^-r v-*N'ga3?iJ (a) icr~~-vi^^-r?>rcib. m 
^^rLX\.^^m^Ki±. m.^m^R^^\zfs^^xm—(o-f'y^-^~-b^mm (a) Kr=.~-v 
t^mh <m'j^t^o m-cD-^^^ v-tc^*n§Ba3aj (ac* > a. Mfais^u (a) tciia so 

[ 0 0 9 7 ] 

*fei!tofifi©^ffi3l«tc J; na\ *ieB^(c J; i,^^/Jf A¥iJSa«iig (b) lcis\.^X 
. fc(±Jf Atii'^^SHuiO^fulBiH^'J (C) n§ J; 3 tKIt^ nfc:/^-r 

{±. mmmms.ft^icis\^^xmr.ai-:f='-f~^--b^^m (C) tcr-- U ^fcJ6. ±iili§ 

jS!i^A^#^n5o mmmm^ic. "K^xmxic ^ o mmmmM^^i tum^s^mmm^tit^^ 
^tix\^^:^m'^ici,i. mmmms.^-'icish^xmr.o:}:/^ ^-^-ti^mm co ict:=-—vz^ 

<m'p-r m-o^^-r v-tc#$n§E9<j ccc' ) MSBiB^aj (c) icmn&i 40 

[ 0 0 9 8 ] 

. fcl±fflAfc'0^^gP{4A^MHHBE^'J (B) ic n 5 J: ^ Kit :J n fc 7° ^ ^ v - -t 

i}'^nrj:t>nrcmcm'f^^-r-K^mri^mm cr > 7b^#«^±cDBa?ij (bc) k^^^-^ 
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m-^rT'^-r v-ic-g-stisBB^j (B' ) It. mmmm (b) iim-(Dmmtir^ii ttim 

[ 0 0 9 9 ] 

v^T. fc«^f Atc«§gp{u*^~MIBBB?iJ (A) ^MIBBH^iJ (B) i: «D K fclEH * n § J: 

5 li:^tf$nfc:/^'i'v--b-y h^j^ffllc^nSo JioHSS^^T-ii. lo 

^sa^jA^^snTv^^s^^fctj, mmmm^fL^ic^i^-z . m-'D-f^-c-^-ij^m^^ (a) 

&m±(DMm (Be) (c^N-r :/U ^?VX-tSfc46. Xt^ A-;^-:/«3g*^^^6^^<:^^^$n 
- U y ^"-r § c i: i: ^ D . H ^ n § ftffl W jitf-r S fc i6 . til's 

(Be) 2;*^3iW:&«Bll*ili^LTV^^U^fc46, :^il±i JS ^3 § ±IH X 7^ A - 

L 0 1 00] 

. x^^fcit^K^cgk^^iiti^mmmm (a) J:if)iais?'j (o iKDrsizmm-^n^i^^iz 

>'^LT#ssjs*^ff ^tsnfcmtc^y^^ v-tc-g-snsia^j (b' ) 
±oga?ij (Be) K^^-ryv x-r^tcib. xr-i^-^v-ymmtimmmKm^-sn^o 

<?i'>t-So ^J^«\ SS^iJ (A) tm^i (C) t tDP^lc*3tt S fii^BH?iJ®Jf Aft i; t> 

h<m<i>-r^o sfc. (A) tmm (o ii^p^tt^ttssB^jcD^^ic j; d^s^i^^^bb 

^ij i: (±M^ Sl^^iH9iJ*'5^^8S5^*lc^$ nT*3 . ;i cD^^lc i; D SH^iJ (B) cd- 
g|3$fct±^gP**:^bnTl^Sil^tca. Ig~©7'^'f' V-tc-g-^n^iH^y (B' ) 

«ff 5)n§tiifS^!fel^D«;b^^L < M^i^-rSo ^iblc. ga?ij (A) i:@B^J (C) fDMic^lf 40 

ci ©^^{ci; ?.ia?ij (B) (D^'^ff3^^:h^^\zrj:i^m^ic^^ mmmm<Dmm mm) 
[0101] 

T^C tiS^-e^^^o RN kthXli. m^l-£. mRNA. X X K R N A , T>Xf 

^^X F R N A^:6^"^tf e.n, $ fc. USSK^ ii' {c#l£-r § R N A . ^ L /c -j? ^' ;!/ 
X. IfflM^ if tcS5fe-r § R N A«¥. ^fe^*:*^ 6^ff -f § t COT? $ ^^TCDS^CO R N A A^' 

^tfe>nso DNAi:LT«. ^^tc#is-r § D N A p>-r\ Axwtcffi^^x. 6n 50 
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[0102] 

if. MIH«W^^BB^J«m R N A *nSo 
[0103] 

h n >'ga^J©^^lC'^Sgpfi*^MHeBE^J (A) tWIBBE^J (B) t O H BB« * ti S <fc 5 

o^j^. ^:/^-rv-o5* *ii^t#ft-rsBB5ij (b* ) ti^s^i^&m^±<Dm(D3L^ v 

KMStt (Be) ^c/^^'■/'J ^VXt-^ c i:*^nItMi:^§o -r^^-^. #SSJtS^l5^ 

^ V ^^jiESii ^ {ojsig^-ii/cis^ij^wr ^ m R N A (Dsmmm^-^i^Lrc t 20 

* « C T a 1 tc^^tl^Xx A-;V-:/«jg;b'iff^fiic^n. i: ^ o fc^M±^Oia 

(A) icif fc:^^-<D:/^-r v-^^T^- U :y^-r s <i i:*^nItli:^«o ^(Dm-(D-f 
■5 -TV-CDS' *4ig|5^{i:<fe SX'T A-;]/-:/«igcD?^^{i. ±^tDJ;5fc, iiiu±<DgB 

(A) hmn (B) *'<ji^%PBii5BT-#fi-rs i: #tcs?j^m< »D3M*nsfci6. -r>hn 

yyADNAT'ttJtitfiaS#^v>cii:i::^So (1 £DSJS%^ja-eill t>3l-rcii:fcJ;oTiE 
^^^f<:#Stt;b^]ftv>fci6(c. l^#Miiti*iac:-r c i:^ < . "T 5 m r n A £D*^^# 

T^f!g£DA^;6^?.DN a s eSaS^cif^tTW l^^^tt^iODNA^SLTRNA^Mff-r^I 
[0 1 0 4] 

tsm-^lci,. :^^aMK^^^'y hl^mmmm^^-^ P>lC^^X-rj::t<l t-h^ttf^l^i,^. 
BHtca; «y I- e. tc> D N A:J<'J ^ 9--tf > d N T P . fc" ©ixB^gS^M, 

[0105] 
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J: t>* ^ ^ ti s iS *2> s t * n s ftfi <D M ^ * -g- w -r S S JcS ^ tl ^ ^ S t © i: ^ n 
5o m(DUMmtLxi^. DN A^v yi^-'iz. dNTP. mmm^s: E <D ±m(Dummii^ 

i: T ^ -S fc i6 . J& D . IcltmcD-^ > )ly t cDrnT (Dmm.m*S^ (D :=i :/ 

^ ^ ^ — iy 3 l^^^±T ^ C t^-V^ 10 
[0 1 0 6] 

CO 1 0 7] 

y ^ V - e, ©#s$i ^(D^^p^ic sij^ L T ^ ® - ^ fc i6> :/ 

xv>y ^!llSiJtM^=^-r5!f^Kli. iff* b< l±^Xv^yf-gp^tSg-&-r?.%Ki:$n. on 

. #fc$?^L<{i. 5x-^'yf^ifi3^^{c|g-^-r-S5xv.y5=-^-^^>'/-v<;7Kt ^n§o 5X 

V-y5=--^-&^?>'>'^^Ki0^lili:'Ot^Ttt±3d!iLfci:feDT-^§*'is ^!fSb<«Mu t S. 
MSH2feb<aMSH6, S « Cin 5 CD 2 at;^±©M-&!|tl ^ tl, j;0^ifSL<{iM 30 
u t Si:*nS (J Smith and P Modrich, Proc. Natl. Acad. Sci. USA. 93, 
4374-4379, 1996 : Au KG, Welsh K, Modrich P., J. Biol. Chem. 267, 12 
142-12148, 1992 ; Alan B. Clark, Frank Valle, Karin Drotschmann , Ronald 
K. Gary, and Thomas A. Kunkel. J. Biol. Chem. 275, 36498-36501, 2000 

^^*#-eSn{f > l^^if ligSJStCfcV^TK^* nSiaSJCJtS CTM^^ ^ XV >y ^^-^^ 
CO 1 0 8] 

c 0 1 0 9 ] 

® 1^ ^ IB ?|J S fc « e © * @ « BH ^ ^ >; ^f" X L fc i: 1 1 , tu IB ^ S # ii $ ^ # 
fetCct oTHg|E^^^BB^JS;fe{i^©fflMBB^Ji:®HT l l^^±cD 5 X v >y l; § 3 

(c) 5 X V >y ^il^SiJtg^Wr §!t^K0#ftTt*3V^T. HulEI^KtSi^^^iy fc-rSHuK 
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[0 110] 

mff]^^mmm^mmL o s±iaoy5-f'v--t-y hit. mm-r ^mmm^micji^i^xm 

o 

[01 1 1 ] 

oT. -t:'--> 3 J; ^^-r § ? ^ U^f^ FOifctc <fc o TS*5*\\ ^ff* 

L<a5±gS. J; 0 L < {± 3 JSS. S e>{C^?$ L < ZiSSilSnSo 
[0112] 

ty J; o tc^l+t-ntf . ^ScD^i^itl;: i; o T 5 XT >y U ^ t tD J; ^e: D . — T^T^ S 

^XV>y5^;S:^C§feOi:J§:§o 
[01 13] 

j7E©;$:^B^^c J; § y Y >y h ^ * n « ^ — ® X ^ V - i: ^ ti ^ o — 

MiB^so#&^ fcti^#&{c <t o T. Miaia^ij (a) iii^iaiE^j (ac* ) 
(oy^-r-r-it. Mia^^o#ftsfc«^#^t<t oT. tuEia?ni (bc) tMiBBajij (b 

' ) i: ®^1t:- 1 J^±€>^ X V >y f^^&^CS J; d tc^tf-r S c i: t>T#^o 
[0114] 

mcDitf^Li^mmmmi!i^rLiS. msst'^-i' v--tr<y h {c-g-sn§^^<D:/9-r v-« so 

©7°'5-rv-{i, MIS^^®#i5ESfca^#felc J;oT. MIBSB^iJ (C) i:MfSiS?iJ (Cc 
[0115] 

HiOy^^v-tt. Mia^^K*^ ttJtO^^iB^iJ S ^ cOffiME^iJ /^ Y ^ U X L 
t *(c. Mia^S^o#ft$ fca^#iS =t -3 Ttfiia^^iH^iJS fct±^®ifgMiB?y i: ©K-z? 
1 J-:^±o^ X V >y ^^Sr^fe U § <fc 3 tS:ti--r § c i:*^T#^o 

[0116] 40 
[0117] 

:/ ^ V - ffl I ^ T ti m s ti AM# 5, n ^ -a- « ^ fts * M IB ^ s # L ^ V ^ ® 

CD tn^-^ ^ ^ tti^-V^ J: D SXv^y^p&^U^^^^^'v- 

^fcfflv^Tti^I^I^AHfe.nfc^^ttil^MK^^^J^ctuia^S^'^^lS-r § fc© i: 50 
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5 C 1? ^ 5 o 
[0118] 

!icommmmicvi^r^^m<Dm=. commie j;: :^^mmtiiii:^mm^ ^rosbic '^^m^ 

[0119] 10 

(a) mmun^mM-r ^r.m ■< 

(c) sw^^Ba^J^c/^-f' ^'u ^vx-r ^M^»f>tTfco T. Mfg^^^K^^ctJo^^iH^nj 

^ fc tt ^ ©tgffiSH^iJ tc^N^ U X L fc t # {C . ButB^^cO^^E S =fc o T 

[0120] 

L<«5J^», 0 $f * L < f± 3 P>K»^ L < It zm&tttl^o 

[0121] 

? K*-a-c?M«tc/N^ -/u ^-r x-r § i: ^ tc. luiBM^irn-^Kit-rnff 

Eti-t-ntf, ct o T 5 X V >y i; § 0 > mm^^S 

[0 1 2 2] 

^Tc. ±mmm^^ii. MK±i*gRf£;ic*3v^Tfflv^p>ti^iajSx ^yx-tf, 2 ox— so 

[0 1 2 3] 
[0 1 2 4] 
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M«llCct;n«\ mtiZf^^-^-'H'y hit. ±m(D^^mK ^ ^ -f ^ ^ --t y h n 
[0125] 

i/''Tfej:v>o 10 
[0 1 2 61 

1^ K f»f >t ^ ffl V ^ T ±i i|>i S 1^ f# n fc « -a- 1;: « ^ ^ M *4 ^ tc M 12 ^ ^ # ffi b * V ^ CD 

1 -e # s o 

[0 1 2 7] 

o M4->yh«. ±aiOS!i!ft?igsiis^j. ±3So#^s^<b^j, dNTP. mmm 

CO 1 2 8] 

[0129] 30 

M 1 : 1^ h s T s D Y s 2 3 7 mB^^(Dmff3mmmmcomm 

^mr^lt. ifSi:LTHuman Genomic DNA (Clontech^tM) ^ffi^LT. O c^J -a" 

snuihSTs DYS237 ^ CD mmm^Mi^^i CD mm ^ n -d o -f^^^- 

-FKi:, ^® 3 ' *!iSffiiJtCfe§@a?iJ ( 2 2 m e r : T^fgP) A^^Sit T- - 'J > ^' L . 5 
' *SSffilJ{ca&i.gS?iJ ( 1 6 m e r : TllgPW^^) ^ T'tf M ^ tX T El 2 ^"T 

( 2 0 m e r : TUgP) *"!iS^KT^-'J >'i'''L, #SSJScDf^. 5 ' * {ftl S BB 

(1 Ome r rT^gPi^^^) ^ (D^/ ^ ~ K ^ ^ WMiM^iD . my^^-^-(D3' 40 

[0 1 3 0] 
y'y^-^-^T : 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG (SE?iJ## 1 ) : 
Rl : GCAGCATCAC CAACCCAAAAGCACTGAGTA (iH?iJ#^ 2 ) o 
[0131] 

:^®ififi5c^W-r SSJ6^ ( 2 5 /i L) :Tris-HCl ( 2 0 m M . pH8. 8). 
KCl(lOmM). (NH4)2S04 (10mM).MgSO4 (8mM).DMS 
O (3%). Triton X-100 (1%). dNTP (1. 4mM). ^n^tl 2 
000nM®±|2®7°^-t'v — ^feJ;tf"^SJ (1 OOng) , S6.1C1 6U®Bs t D 50 
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NA:iKU;'<^ — -tfCNEW ENGLAND BioLabs) I ^mUl^. ^ tl 

Co 1 3 2] 

^SiCaS 5 /X 1 ^<:-^^/-'T^ 3% NuSieve 3:i Agarose (BioWhittaker Molecular 
Applications (BMA)*tS ; ^ ^'^-l' <i; t) MX : FNuSieveJ « B M A ^tCDSSi^^ 

x'-TK (EtBr) -J?^fe-rsci:tc<i;D^ IS^^I^ffiLfco ^^fillI5tc^-ri:*3 0T 
fe?.o Ia5tct5lj-§^U— >0-9->'y^;b«:^'DjlDt:-fe^:U— VI : 20bpDNA 
Ladder size m a r k e r ; U— >^ 2 : ; :y 3 : 10 

[0133] 

m 5 (D]^-y *sjt£;c»y^-r v-:^)'s^fe$nTv^^tx^^tcM> k ass lien's: 

A-'ofCo U— V2lCfe(/-'T. 'lg-+J-'l'X(D/^;yK(Do-^>3^^J120bp#ia®/^>Fl±. g 
[0134] 20 

m 2 : mmmmic^^wm 

. 3 n L^mh^r. mmmmu bo i i ic^^mit ( 3 7 "ctr 3 ^p^) *o fco 
[0 1 35] 

MitM^^3% NuSieve 3:i Agarose (BioWhittaker Molecular Applications 
(BMA)*t«! ; ^?:^^^^-r':i-*tJ; D«A : TNuSieveJ ti B M A § ) 

©3i5>Tfe?):U— >i:20bpDNA Ladder size marker ;p 

— :y 2 : m^U&ii^ 0 . 3 L © S * «M^t!i L fc €> o ; :/ 3 : titsg^^ o . 3 so 

L (Dmit&m^n%'^mhrc^(D. 

[0136] 

CD tj icIH b fc i;*3 -e$>§o ^f^ibit v^;^©^^ f^{l:mtc«m^$ ni.■9■ 
[0 1 3 7] 

t mmiC. mmtLX Eunan DNA (ClontechttM) LT t F S T S DYS23 7 

rm%^m&o%. 2%. 5%. ^Tcit I 0 %coDus o:^mtQ-r^&L9\-it. m I tmmx 

[0 1 3 8] 

^^{i07tc^-rii:j3t)-efe^o H7K43ttS^U— >'®-9->'7';l'{i:^®at)T'fe5 : 
l^— yi:20bpDNA Ladder size marker;!^— >2:0%D 
MSO (DMSO^-&S^V'>) ; U— >3 : 2%DMS0 ; : 5%DMS0 ; 

— y 5 : 1 0%DMSOo 
[0 1 3 9] 

H 7 *^ CB^ S j; ^ til. D M S O cDilS:^"! 2 % *3 J: t>* 5 %cDm^lc « -+• ±M 11 ^ Jf^ 
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0 %(Dm'^Kitmmm't^ti^m^nf3:t^-Drz. unit. mmia&mmmcom&i^Mii^m^rc 

TcibK^ Tm CmmUm A^'IST b® ^ fc fc 46 t St) tl S o 
[0 1 4 0] 

. -^mmm(D^'f)v^i'pm'r^rcib. thsis dys23 7 m&^fp(D^^(Dmm 

ft^^fiSc:^ U ri'? ^ K i: ^-^^ Lfco * . C tl fiSI^fig ^ U =i' 7 ^ U :t ^ K 

c R ?4-z?^n^^"niiti -J^s^M*-g•s^v^H:^iy d n a t-^mmm^^ts^ 

^5^FSB^J^08 (iB^iJS^ 7 43 j; O'iBJ^iJS^ 8 ) t^-To El 8 Bj! ^5: J; 5 . S 
^SU D N A C ^ST-S ^^En©^S*'^\ ^SiH D N A G «^ $ tx T § „ 

[0141] 

■7°'^-rT-i:LT«. "Fisoss5ij^w-r ssf^gy D NA^tHffl7°^-r-v--^T*5cfct^^ 
mmDN Mt^tam-f^^-^-^T^mi^rco m^mD n Amtamy'^ -f-^-^Tn. 0111 

^^v-Fi^7*'7-K:/^-rx'-i:L. frfclcKf+Lfc7°^^v-RiG^U/^-x:/^ 

V-i:f § t®1:fc^o T'^-I'x'-RIG^. 5* 5 # @ tc G Wr § c: 

CO 1 4 2] 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG (SB^J*-^ 1 ) : 
Rl : GCAGCATCAC CAACCCAAAAGCACTGACTA (E^J#^ 2 ) <, 
^M^D N A^fcHffl:/^'l' v-^T : 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG (@H^J#^ 1 ) : 
RIG : GCAGGATCAC CAACCCAAAAGCACTGAGTA (iE?iJ#^ 3 ) o 
[0143] 

DNAMmffl-^^^v--?r^fca^siUDN Ammm-^^ -^-^r ^m^^tcmmm^s 

SJS^tf ^ofco Mi^WtCii. ^-kcDm^^^-r ^K^^m (25mL) Iris-HCl 
(20mM. pH8. 8).KC1 (lOmM). (NH4)2S04 (lOmM).M 

gS04 (8mM) , DMSO (3%) . Tr 1 ton X-lOO (1%) . dNTP 
( 1 . 4 mM) , ^n^'n 2 0 0 0 nM©±fEO:/^^v-^t*3j;D"^gJ (1 0~ ' ^ m 

o 1/tube (|>I600005^-?) ) ^ ^BlCl 6U®Bs t DNA4^'J;<^ — -tf ( 

NEW ENGLAND BioLabs)^-g-#;*ISSiL. iin^60''C-ei($K-l' 

[0 1 4 4] 

^g-SjSrSS/i llC-Dl^r. 3% NuSieve 3:i Agarose (BioWhittaker Molecular 
Applications (BMA)*ti^ ; V :t J; D M A : TNuSieveJ tiBMAtt©S^S« 

V-r F ( E t B r ) T'^fefS C il cfc t) > ^^^^W Lfco 9 IC^n-T i: *3 0 T' 

EI9tc*3lt5^Ix'— ^cD-tt^y;!^^^?^:!?))!^-?^^^: U— ^'i : 2 0bpDNA 
Ladder size marker ; U— >'2:S^3yDNA%^lii:L. S^§UD 

N A^ffiffl:/^-r v--?r ^fflv^fcsje?s ; u-y 3 : ^mmu n A^mmt l. is^m 

DNA1^aiffl7°-^^N'--?T^fflV>rcRjSr«: U->'4 iS^SDNA^^SJilb, 
§yDNA^mffl:/^'<v-^T^ffli^fcSJSr^; U-zy 5 : ^Mi^D N A^^^i: ^ 

MSiD N A^mffl:/^-r v--^y^;&ffl v^fcSjts?So 
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CO 1 4 5] 

(DU—ylCtSl'^'C. ^ X(Df%y Y(Dr)%(Dl^ 1 2 0 b p f^jficD^-^^ Fti^ 

±1*1:^1^^ LT^M^nS fcOT-fe^o Ctifc^tL. 3 *3 J:t>'U-> 4 T'i±, tits 

[0146] 

[0 1 4 7] 

^HcD^^-rv- : 

:/9-r V— 3 F ; TAAGAACTCGCTTTATAC (ga?>J## 4 ) ; 

V- 3 R : TCTTCAACAGTCATTACC (gB^J#^ 5 ) o 
[0 1 4 8] 

m 1 tm&K. mSlt LXRuman DNA (Clontechttii) L T k h S T S DYS 

V-i:LTy^'l'V— 3F (8 0 0 nM) :}3j;t>*7'5l'V-3R (8 0 0 nM) (D — ^l^tc 
«M7^^#t? ^1 i: 0IJ 1 i: |wifilTfe«.o d C3SicS^?S^, 6 0 °C T 3 0 $)-P^ S fc « 

6 0 ^i-P^-r h Lfco 

[0 1 4 9] 

#SjS?S5|i WCOV^Tx 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 

Applications (BMA)ttS ; ^ ;^ 5 /^-f ^tt ck D P A : TNuSieveJ «BMAtt©Sg^^ 

v-TF (EtBr) -e^fe-r^Ci:tcJ;D. l^^^^tiJ Lfco ^^^Sl llc^-T^feO 
[0 1 5 0] 
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im 1 ] 

*i -.nil 1 t^:^-rm«C^lb^^l-*3i-tS#v— voi?-:^^/^ 
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[0151] 

El 1 I iCTjk-tmMmth'^-Micisi^x . -< Xcof'^y Y co o ^<Dlfy \ 2 o b pf^jfio/^ 

1 mm-^fcit z a^ciigHOT' V ^-^-^Ao \^rz'^zyf)\yx\t. s o ^^^tsct e o 
f^<Dm.)Z^\^ i D -Y'Ar^mmmmti'^n ^ntc (u- > 2 ~ 4 . $s^zs u~ > 1 0 ~ 1 2 ) o 

CtlicML. IIH®7''^1' V-:&^ipLTl/^*t/^-9->"7';L'-e(i:. 3 0 K S ti: if 

p — >i 3—1 6) o ^ni^om^ic^ 17 . ^^mic J;: ^^mmKis-i^^^i^r . hh©:/^ 

[0 1 5 2] 

ifSy ilLTlOOng. lOng, Ing. Sfc«Ong OHuman Genomic DNA. (Clo 
ntechtt^) ||H®:/^-l'V-i:LT8 0 0 nM£0:/'5'-l'v-3F (Be?'J#^ 4 ) 

^-a-t?<i 0IJ 1 h [Bl^tcSiSigfS^ISiS Lfco c <?)Sj6?§^^. 6 0 t:T' 2 0^ 

[0 1 5 3] 

&S:j£?S5/i 1 iCOV^Tx 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 50 
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Applications (BMA)ttK : ^ V ^'^-f' <fc 0 if A ; TNuSieveJ « B M A tt^"^^^;^ 
H (E t B r ) T-mfe-r^C 0. ^m^^mhtc. m^ltm 1 Zlz^.tt^*) 

[0154] 

10 
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[0155] 

01 2lC^-rtt^aci&¥*{C*iV^T, ffi-9-'l'XcO/^>'K©5-6£DltJl 20bp{tjfi«>'^ 
^'Ffi, B6<I^^(Dfii|SS!^i; LT^^.SnS «>cD-Z?fe§o 0 1 2 €. ^ <fe 3 , 

1 0 0 n g ®»iy^^Aa Lfcil-^. 2 O^^-J-^^iOSJSlci: Dtil'i^l^AMfe.nfc 
1. 5.43j;tf'9)o 1 0 n g ®M§y^Ss*n L fc±^^. 4 0 t;( ± ® S j; D ±g M 1^ 
Tb^f nfc ( 1^- > 6 43 J; 0 1 0 ) o 1 n g tD^iy^jSilP L/c^^, 6 0 ^^J.X±® StSiC 

[0 1 5 6] 

glj 7 : A L D H 2 jt fi? g> — i^a^^ 0 1^ ttS fe ^ M u t S CD^^ 

t L THuman Genomic DNA (ClontechttK) ^^fflLT. T ;V 7^" K 
•x'tl Kny-^--t:- 2 51fi? (ALDH2iife?) tDoii^y^'l 2 *lC#^E-r ^-J^S^ 
^O^m^fT^ofcc «:43. l^lii:-rS±i2D N A(i. A L D H 2 

[0 1 5 7] 
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- h icM-r ^^':^^^^-mm(ommmmitm i 3 mmm^ 9 ) ic^tm ^ thtr. y 

* y- K:/^-r V-ALDH2Fti. ^0)3' *)ffiffliJKfe5E^J (16mer : TII§P) tmm 
iZT^-Vy^L. 5' 5SigiiytC$.^iS?iJ (16mer : TlggPtX^) *^ ^ ® ffl ^ 

DM^nxiaz tc^-r«3g% i: § A ^ tstf-^nri^^o u /^-xy v-r v-AiDHZRa, 

^© 3 ' SE^J ( 2 0 m e r : T^^) f}^mmicT-~V Z/^l.. ^*fiSJS£D 

t^. 5* ^iSMtilfeSE^J (1 Imer) 7t)^ ^ <D V - tC .fc § #5ia± , MT"^ 

-TV-OS' ^i^^m<D 1 8^ST?5ft/b^e.^f&*§^i|?{c/NY:7'y ^VX^S J; ^ fcKff S 
tlTl^^o 7"^ V— ALDH20F*3<i; tf'ALDHZORa, ± © ^ tl ^~nALDH2F43 J; tf'ALDHZR J; 

Ot>^^ftiJ (5' iJ) lCZ:=.-y ><^"-r§ J: d tC^it^nTI/^^o Sfc ALDH2SNPg:}3 J; a 
LDH2SNPa{i:. A> S ? ^ 1^ ^ K (T^SP) ^^t? V - T' S o ALDH2S 10 

NPgtt^^SiE^J^-g-t? ©T'fe 0 . ALDH2SNPa{i^M§iE?'J^-g-tf €>Ot?$.So 
[0 1 5 8] 

ALDH2F : TTTATATATATATAAA CCGGGAGTTGGGCGAG (E^J#^ 10) ; 
ALDH2R : CGAGTACGGG CCCACACTCACAGTTTTCAC (E?IJ#^ 11): 
ALDH20F : ACAAGATGTCGGGGAGTG (E^iJS-^ 12) ; 
ALDH20R : CCTGAGCCCCCAGCAGGT (E?iJ#-^ 13) : 
ALDH2SNPg : GCAGGCATACACTGA (E^J#^ 14) : 
ALDH2SNPa : GCAGGCATACACTAA (E51J## 1 5) o 

[0159] 20 

'^OMfiSc^^-r SSJSt^ (25;iL) :Trls-HCl (20mM, pHS. 8). 
KCl(lOmM). (NH4)2S04 (l0mM).MgSO4 (6mM),DMS 
O (6%) ^ Tr i ton X-100 (1%) , dNTP (0. 4mM) ^ 8UOBs 

t DNA3}?'J><'^ — -tfCNEW ENGLAND BioLabs).SYBR GR 
EEN I (Molecule Probett) («*?e^lC 1 0 0. 0 0 0 '^f&IR i; § zgg) . 

( 4 0 n g ) . ^n-=f n 3 2 0 0 n M CD ALDH2F:fe ALDH2R. ^tl^tl 4 0 0 n MtDALDH 
20F43 J; t>'ALDH2GR. ALDH2SNPg (S14M V - ) i;ALDH2SNPa V-) (D 

V^-fn*^ — 7T"(1 600nM).*?)tftCMutS (0. 8 fi g ) I ^MML . d 

u t s ^^^^\.^s.ft;mic-Di^r ^mmicmm^niSi-Drc. mmm<ii!oco±^iiv r ^ so 

AmT^I^UiSBMxSOOOP (STRATAGENEttSi) ^ ffl T t ^ ^ U L o 
[0160] 

Mmo:>BM^m 1 4{C^Lfco ^S%^^^t/^t:hyVADNA^^iU 

"III s to ^ fig IS 46 n § t *^ § o — T^T. ^nm-^'y ^ -^~^m^^rcm^\z[t^ 

M u t S ©^itT-r tiltl 3 5 ^^aD^j^T-tii|iiM!|%0^fi)c*'«^.i6 5>nfccDt<:*i-L. M u t s 
0#feTT'« 3 ^raSJS^-^irT ^.iii|<Bje!|^O^fi!ctt^i6 5.n^A^o fco tiS^o T, M u t S 

c ii J; 0 . IE5S^ S N P ^-r e^^A'iprtglc^S d i: ;b^^$nfCo 40 

[Ha©ffi¥>S:UiHJ] 

[0161] 

W ^ L fc H T § a 
[02] Ill2i±. *5gH^{Ccfcl)l|-£Dy^^V-0;t«ig;&^iJ^LfcBITfe^o 
[H3a] 03aJi> 2^fg J; § ^ - © ^ v - 43 J; © :/ ^ V - ffl ^ 

K ti lis S IS © <^ ffl % « ^ W L 0 T' 2fe ^ o 
[03 b] 03bfi. 2^5ilB^tci; §11-©:/^^ V-:}3j;t>*^ — (Dy^^-fV-^fflV^^cl^ 

^ ii iti g J5S © # ffl «i ^ w ^ L fc H T 2fe § e 

[H4]0 4£±. t: h S T S D Y S 2 3 7 jlfi^ © it *! ffl fell — *5 J; tf II — O :7° ^ 50 
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^ t: b S T S D Y S 2 3 7 'MB^ommcO'i^^^^TjktmV^^o 

[06] 06«. IS — ® :/^-f'-x'-fc'<fct)f^~o:/^i' v-^$t?:/^-r v--b >y h tc<j; 

SllhSTS DYS237 Mfe? «0 tili 0^ Ic tg % pg^^^aS L igm f 

S li h S T S D Y S 2 3 7 j«{5^i^)tii|'itc*3lj Bi^SffilSM^J ® ^ ^ "Tia T ^ 

S O 

[08]08{i. EhSTS D Y S 2 3 7 3te^ttJiD#ScD«R«tCOV>T{^S Lfc. - 10 
[09]EI9ti. tlhSTS DYS237 ® fi? * O ^*lc 1^1 O l> T CD . Jg — ©7° 

[0 1O]HlOfi. t:hSTS DYS237 it fi? © if ♦§ tC ffl l/> fc ^ — . ^Zl t3<J:t>* 

[0 1 1] mi m-tor/v-rv-, m~o7°^-r v-fe J; o^'^Hcoy^-r 

£?-/^-rv--fe>yMcJ:§t:hSTS DYS23 7 jie?ODiii|iIcD^g*:&S^-r 0"^?^ § 

[0 1 2] 01 2t±. ^ — ©r/^-fV — . m~<D7^'y -^-r — ^^tfrn^f^y^ -i"^ — ^^ 20 

t?y9-rv--b<y htcj;snh s Ts DYs 2 3 73ie?cDi:ii|istc*5tt§. mm(Dmm 

[01 3] 01 3«. t:hALDH2 Mfe? cO ^Slt tiJ ffl :/ V V - -b >y h 

[0 1 4 ] 0 1 4 mux'Dmmm^M&Hi^mmi^rn^sr^rc ti h a l d h 2 itfe? ® 
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[0 3 b ] 
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